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Abstract Objective: To explore the damages of brain gray matter in patients with cerebral 
hepatolenticular degeneration. Materials and Methods: Brain 3D T1 weighted images were 
obtained from 30 patients with untreated cerebral hepatolenticular degeneration. One-way 
ANOVA was used to analyze group difference. Cortical gray matter and deep nucli volumes were 
analyzed using FMRIB Software Library (FSL) software and voxel based morphometry (VBM). 
Thirty healthy volunteers were enrolled as controls. Results: Compared with controls, the 
percentages of each cortical lobe atrophy and the comparison of bilateral cortical lobes were as 
follows: cerebellum (left 16.48% ＜ right 16.54%, P＞0.05), frontal cortex (left 23.6% ＞ right 
19.5%, P＜0.001), temporal cortex (left 16.9% ＜ right 25.4%, P＜0.001), parietal cortex (left 
15.5% ＜ right 16.1%, P＜0.001), occipital cortex (left 21.0% ＜ right 27.2%, P＜0.001), and 
insular cortex (left 58.7% ＞ right 49.2%, P＜0.001). The volumes of the brainstem and deep 
gray matter nuclei except the amygdale were significant atrophy. Atrophy percentage arranged in 
descending order was the accumbens nuclei, putamen nuclei, globus pallidus, thalamus, caudate 
nuclus, and brain-stem. There were no significant difference in the percentage of atrophy in each 
nucleus between the hemispheres. Conclusions: Cerebral hepatolenticular degeneration was 
characterized by bilaterally non-symmetrical cortical atrophy and symmetrical deep gray matter 
atrophy.
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MRI检查采用Siemens 3.0 T Verio超导扫描仪和8通
道头颅线圈。主要扫描参数：常规横断面T2WI TSE 
(TR 5800 ms，TE 96 ms)，FOV 220 mm×220 mm，矩
阵320×320，层厚5 mm，层间隔0.5 mm，共28层；3D 
T1WI矢状位扫描参数为：TR 1900 ms，TE 2.7 ms，
TI 900 ms，FA为9°，FOV 250 mm×250 mm，矩阵
256×256，层厚1 mm (总共176层)。在扫描期间，固定
受试者头部，要求保持安静状态，平卧于扫描仪内。
采用脑功能处理软件(functional MRI software 
library，FSL；Version 5.06)对3D T1WI图像进行处理。
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临床研究 | Clinical Articles
表1    肝豆状核患者各大脑叶及小脑的平均皮质体积、萎缩
率及双侧皮质萎缩率对比差异(x±s)
Tab. 1    Voxels and atrophy of cortical gray matter and 






左侧额叶 10469±837 44370±6110 23.59±3.57
右侧额叶 8355±919 42934±4726 19.46±2.66 ＜0.001
左侧岛叶 1954±310 3326±435 58.74±10.51
右侧岛叶 1563±216 3179±289 49.17±7.98 ＜0.001
左侧枕叶 4099±365 19522±2143 20.99±4.56
右侧枕叶 4630±370 17019±2210 27.20±5.03 ＜0.001
左侧颞叶 3793±458 22485±3597 16.86±1.55
右侧颞叶 5832±576 22992±3238 25.36±2.75 ＜0.001
左侧顶叶 4563±597 29511±5026 15.46±2.93
右侧顶叶 4914±738 30606±5825 16.06±3.12 0.046
左侧小脑 2966±364 17993±2173 16.48±1.43






Fig. 1  A: The schematic diagram of cortical gray matter volume analysis using VBM. Gray indicates the template of the group, blue indicates the MNI frontal leaf 
template, and red indicates the significant difference pixel after the statistical analysis of FSLVBM. The significant difference pixels of each brain leaf and the brain 
leaf template pixels were sequentially obtained. B: The schematic diagrams of basal ganglion nuclei. light blue: caudate nucleus; light red: putamen; blue: globus 
pallidus; green: thalamus; yellow:tail of hippocampus. Fig. 2  VBM analysis of gray matter of brains. A, B: Axial plane. C: Coronal plane. D: Sagittal plane. The 
volumes of cerebral cortices, cerebellum, and brain stem were significantly decreased (yellow indicates the decreased regions). Fig. 3  Vertex analyses of brain stem 
and deep gray matters. A: Coronal plane. B: Sagittal plane. Red indicates reaching the apex and a normal volume. Blue means no reaching the apex and indicates a 
decreased volume. 1: Shell nucleus. 2: Caudate nucleus. 3: Nucleus accumbens. 4: Thalamus. 5: Brain stem. 6: Globus pallidus. 7: Amygdala.
1A 1B 2A 2B
2C 2D 3A 3B
表2    脑干和左、右大脑深部核团体积、萎缩率比较及双侧
核团萎缩率对比差异(x±s)







右侧海马 4306±629 4895±467 12.02±3.21
左侧海马 4134±456 4822±543 14.28±3.31 0.36
右侧尾状核 3004±450 4764±609 17.49±4.23
左侧尾状核 2792±439 4418±507 17.62±4.11 0.36
右侧丘脑 9004±1006 10932±749 17.64±4.12
左侧丘脑 9060±960 11269±824 19.61±4.62 0.36
右侧苍白球 1953±553 2367±179 34.80±5.64
左侧苍白球 1940±519 2355±220 36.79±6.12 0.84
右侧壳核 4378±564 6716±599 36.95±5.71
左侧壳核 4305±934 6927±940 37.84±6.30 0.84
右侧伏隔核 281±68 542±117 47.99±7.18
左侧伏隔核 334±80 659±150 49.31±6.89 0.72
脑干 23382±2190 27976±2714 16.42±3.63
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